Abstract 2-Aminopropyl-3-indole acetic(propionic) acid derivatives have been prepared and characterised starting from 3-[(3-methoxycarbonylmethyl)-indol-2-yl] propionic acid methyl ester by means of chemoselective functional group manipulations.
Introduction
Indole nucleus is a common structural feature of a wide variety of biologically active compounds.
1 2(3)-Carboxy(alkyl) 2,3-disubstituted indole derivatives were reported to be efficient glycine/NMDA, 2 non-peptide endothelin 3 antagonists, cyclooxygenase-2, 4 thromboxane synthase, 5 steroid 5α-reductase, 6 phospholipase-A 2 7 inhibitors. Indole-3-acetic acid is a wellknown plant growth hormone 8 and some of its derivatives have recently been found to be active against a number of human cancer cell lines. 9 The corresponding 2(3)-aminoalkyl counterparts (tryptamine, homotryptamine, isotryptamine derivatives) have attracted considerable interest as potent and selective serotonin, 10 or melatonin 11 receptor ligands.
Apart from possible biological activities 2(3)-carboxy and aminoalkyl substituted indoles may be considered as valuable synthetic intermediates for more complex indole heterocycles or linkers in solid-phase synthesis or supramolecular chemistry. 12 As part of a biological program we were interested in preparing 2-aminopropyl-3-indole carboxylic acid homologues 1,2, starting from diester 3, by simple functional group manipulations. 
Results and Discussion
Since selective hydrolysis of the C-2 located ester function in 3 had already been accomplished, 13 we firstly tried a selective aminolysis using the non-volatile benzylamine (Scheme 1). From technical point of view introduction of benzyl group seemed to be advantageous and the formation of the required primary (eventually secondary) amine function by hydrogenolysis could be ensured. Unfortunately, selective amidification of diester 3 failed only a small part of the starting material was converted to the corresponding ester amide 4b. 
Scheme 2
For the chemoselective reduction of the amide function diborane dimethylsulfide complex was chosen. Using a slight excess of diborane complex reduction of tertiary or benzyl amides afforded amino esters 6b,d,e, along with some over-reduced compounds 7b,d,e. On the contrary, reduction of primary 4a and methyl amide 4c even at lower temperature showed no selectivity.
However, this problem was circumvented by debenzylation of 6b and 6d leading to amino esters 6a, and 6c in 70 and 95 % yield, respectively.
Hydrolysis of the ester function was achieved by means of aqueous barium or potassium hydroxide allowing the isolation of the required amino acids 1a-e (Scheme 3). In the case of primary amine 6a, indolazocinone 9 side product (5 %) was also isolated. When 6a was treated with potassium hydroxide in boiling aqueous methanol 2-azocinone 9 was obtained exclusively. In accordance with our objective to prepare 2-aminopropyl-3-indole carboxylic acid derivatives we selected cyanide anion assisted homologation. By this simple method reiteration of the process may also be envisaged. To this end benzyl amide 4b as model compound was selected enabling selective O-activation followed by debenzylation by hydrogenolysis. Treatment of 4b with lithium aluminium hydride in THF at room temperature chemoselectively afforded alcohol 10b in 92 % yield. Mesylation of 10b with mesyl chloride in the presence of triethylamine and subsequent heating of the intermediate mesylate with potassium cyanide led to nitrile 11b in 48 % overall yield. Transformation of cyano amide 11b into the aimed amino acid 2b was achieved by selective amide function reduction to 12b and subsequent two-step hydrolysis via 13b, as depicted in Scheme 4.
In conclusion, we have developed a simple method for the preparation of 2-aminopropyl-3-indole carboxylic acid homologues 1,2 based on selective functional group transformations. Extension of the procedure to higher homologues and synthetic applications of the resulting derivatives are under investigation. added dropwise and the reaction mixture was allowed to stand at rt for 1.5-2 h. After dilution with water (30-60 mL) the separated organic phase was washed with 10% HCl, water and 10% NaHCO 3 , dried (Na 2 SO 4 ), and evaporated to dryness. The residue was purified by crystallisation or flash chromatography to obtain the corresponding amides. {2-[3-(benzyl-methyl-amino)-propyl]-1H-indol-3-yl}-acetate (6d) , 67), 228 (18), 216 (24), 201 (8), 188 (19), 170 (78), 157 (58), 144 (73). 1 H NMR (CDCl 3 ) δ: 1.75 (2H, quint., J = 7.1 Hz), 2.14 (6H, s), 2.23 (2H, t, J = 7.1 Hz), 2.73 (2H, t, J = 7.1 Hz), 2.95 (2H, t, J = 6.8 Hz), 3.75 (1H, brs), 3.79 (2H, t, J = 6.8 Hz), 7.02 (1H, dt, J = 8.2, 2 Hz), 7.08 (1H, dt, J = 8.2, 2 Hz), 7.21 (1H, dd, J = 8.2, 2 Hz), 7.50 (1H, dd, J = 8.2, 2 Hz), 9.42 (1H, brs). 13 Homologation. To a solution of alcohol 10b (0.69 g, 2.14 mmol) triethylamine (0.60 mL, 4.31 mmol) in anhydrous CH 2 Cl 2 (30 mL) mesyl chloride (0.33 mL, 4.26 mmol) was added, and the reaction mixture was stirred at 0°C for 30 min. under N 2 . After dilution with glacial 5 % NaOH solution (40 mL) the mixture was extracted with CH 2 Cl 2 (3x40 mL). The combined organic layers were washed with water (10 mL), dried (Na 2 SO 4 ), and evaporated to dryness under reduced pressure.
Methyl [2-(2-carbamoyl-ethyl)-1H-indol-3-yl]-acetate (4a

